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PREFACE 



I I. 



This is one of aperies of {publications 4-ssue>d by the Conunittee on 
Minorities in Engineering as part of a national campaign to 
feubstantially increa||ie the reprecentation of American Indians, Black 
Americans, Mexican-Americans (Chicanos), and Puerto Ricans in the , ^ 
engineering profeission. 

Members of the committee serve on four subcommittees invefetfgating 
the areas of engineering education, pre-college education, manpower 
utilization, and finance.- The committee is a unit of the Assembly of 
Engineering of the National Research Cbuncil (NRC). The NRC is the . 
principal operating agency of the National Academy of Sciences, the^ 
ilatiopal Academy of Engineering, and the Institute* of Medicine. 

■ Advice and support to the coittmittee is provided by the National 
'Advisory Council on Minorities in Engineering (NACME), which is made up 
of the chief executives of corporate and academic institutions, 
engineering societies, and minority organizations. The council also 
includes members. of the Cabinet and 'other officials of the federal 
government* - ^ 

The primary objective of the committee is to provide effective 
national leadership in advancing the pa^^Jlcipation of additional members 
(y£ minority groups historically underrepresented in .engineering, and to' 
coordinate activities directed to achieving that objec^tiVe. Members of 
th6 committee and the council were selected foi/ broad ^representation of 
engineering schools and societies, racial and ethnic organizations, 
industry, and government. . ^ 

^ The Committee on Minorities in Engineering and the Pre^-College 
Subcommittee are indebted to Emily Williams, Paul Shapiro, and Charles 
vMartin . for /their efforts in putting together preliminary drafts- of the 
•Pre--Engineering Programs Guide/ Their material was used extensively by 
Ken .Smikle in completing this final version. 

The\Pre-College Subconunittee expresses a special , indebtedness to 
Thomas Libras and L.C. McMillan. A word of thanks is due Ronald Simmons 
and Jdimes. Nixon for their cbmments and contributions. Members of the . 
Prd-QplleAe Subdommittee |ilsd provided rmch. needed guiilance and - 
diredtior/, particularly John Truncal, BarrKji^^Laughlin, George Aguirre, 
Nathahie IV Thomas, and Lucy Sells. Helpful comments wej^'e also pjpovided 
by D&yid JReyes-G^^ and Roy Cowin. . ^ 
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^ / INTRODUCTION 

4 - 

The career options of • a large number of minority students are severely 
limited in comparison to those pf thqir non-minority counterparts. This 
disparity persists in ;3pite of the professional-level career 
opportunities that have been created by affirmative-action mandates and 
by shortages of trained professionals, as indicated by data from tfie 
Department of L^bor, the College Placement Council, and from' the. 
business and industrial sectors'.^ Minority students have not been 
provided with adequate information about professional and technical 
careers^ nor the level of academic preparation required, for these* 
careers. The Institute' for the -Study of Educatiofial Policy at Howard 
university reported in 1976 that the lack of adequate secondary-school 
preparation, particularly in mathematics and science subjects, was a 
primary impediment to the realization of the career exped^ations of 
minority students ( Equal Educational Qpuortunit^y for Blacks in U.S. 
^ Higher Education t An Assessment , Washington, D.C.; Howard University 

Press). ' 

Entry int® the professional scientific and technological workfprce 
depends on the acquisition of adequate career-related information, and a 
degree in the desired discipline. Exposure to career-related 
experiences helps students 'define the academic paths they^need to pursue 
*for entry into the scientific or technological career of their choice. 
The academic experiences .of many minority students, particulaifly those 
from the inner city, have been devoid of rewarding or enriching learning 
experiences, starting with the primary grades. The low expectations of 
their teachers, inadequate counseling, and exposure to an unchalleng^ing 
curriculum have kept student© from seeing the pertinence of academic 
preparation to the world of worlc^ akd the p£*ofessions . The consequence 
of these experiences is reflected im many minority students' lack of 
motiyation to pursue the more difficult requiisite and advanced academic 
subjects preparatory to college, particularly mathematics and science 
subjects, that would assure a broad array of options,* such' as college r 
educat'ion for careers in science, engineering, and technology. Many 
inner-city minprity students are further handicat>ped by lack of exposure 
to-the^ scientj^fic or technical professions. ^Phe firms that are engaged 
in thod^e professlfons are generally located outside url3an minority areas. 
The student's immediate family and friends generally are not engaged in 
technically oriented employment. Students also suffer from a lapk of 
exposure jto role models who 'c6uld raise their levels of aspiration and 




■2 - . / 

motivation. There are few societal experiences tha« encourage or 
rtinforce any student's dV&ire to exc^l acadejtiicallil. 

Educators and business \e'iders, as well as publrc and private 
agdhcies, are Gojicerned with^o'rrect'ing this* condition. Business and 
industrial leaders are concerned vVith the unavailability of minority 
professionals tral^ned to assume managerial and leadership ' 
responsibilities. {Governmental and private agencies are experifehcing 
severe shortages of professional manpower in the areas of energy, 
transportatiyan,. urban development, and- h'ealth-care delivery. 
Opportunities for profejssional-level employment in these and other 
technological areas will exceed the supply of applicants, with an 
attend^t decrease in equitable employment opjpo r tun i ties for employees 
with 'lesser skills. Methods for overcoming the academic handicaps of 
minority students must be found and applied. 

Studies ha VQ been conducted that identify the factors contribviting , 
to the problems of minority students, and the strategies that can help 
*stu^ents realize -their potential .,' One vrecent study , conducted by the 
University of California's Outreach Services, suggests that to eliminate 
the differences in minority gind non4ninority academic achievement, the 
educational system must be modified to work with equal effectiveness for 
all students - (University of nal if ornia . "Bfyvond High School Grad)aation; 
Who Goes ho College? Berkeley, California, 1978K The study points out 
that this responsibility 'does not rest with the junior and senior high 
schools alone, but with the state's total educational resources, its ^ • 
industrial- and business community, and its parent and^ civic groups". 
These* groups , t'^worteE-ng together cooperatively, must devise and take 
corrective measures that *7ill enable minority students to compete with 
their majority counterparts on even terms. A new thr.ust or impetus must 
be giVen to' enhancing the pre-freshman learning experiences of minority , 

students.*, ^ 

The focus of a national effort for the past five years has been 
increasing minority enrol Imerrt, in engineering colleges. While 
significant increases have been realized, it ds becoming apparent that 
further increases ii? minority enrollment or long-term retention in 
engineering programs will be impeC^d unless the numbers o'^ adequately 
prepared and oriented students coming out of the high schools can be 
significantly increased. Realizing this^ goal will be difficult: •. 
e'ffective strategies must confrotit and overcome the problems that have 
long been effective in negating Jtquitable schooling for minority . 
students. Tha task is further complicated by the view of mofit minprity , 
and female stiMents that the high school mathematics and science 
subjects requisite to fcollege-entr^^r preparation are too difficult to 

master. ^ ^ . 

-The -committee concludes that bec&use the 'solution to the^e problems 
is a complex and difficult task^' national attention and effort must bfe 
directed to the development of effective . pre-engineering programs . 
These pre-engineering prqgraras^ must :, <1) identify studi^'nts with the 
potential ability and interest- to ^ecomef engineers ; (2) provide _ academic 
(coxinseling and assistance that wilias^e 'entry into an (engineering 
'program or college; (3) supply caredir^^ related information and. 
experiences, a^d (4) make" clear to ti\e students the need to relate .their 
academic experiences to their expectedv careers . "^he pool of ade(^uately 
prepared minority students can^be substantially increased through such . 



tjrograms. Further reasonable ^irogress , toward the goal of attaining 
parity -representation in the engineering and science 'disciplines depends 
on the number of. ef fective pre-coliege .programs- that can be initiated 
and successfully implemented. ' 

Thi"b guidp has'three purposes: to provide practical guidelines for 
organizing minority-oriented pre-college programs at th^ local or' 
regional' level, ' or for expanding, existing minority engineering programs 
to include a pre-college component: to describe fot^ a wide audience tWe 
currenf thinking of the committee on the problems faced by minority and 
female students who might otherwijse. pursuia careers in engineer;ing, and 
the subst^ce of the' programs and pro jects^^needed to address their y . ... 
problems r^nd to serve as a means for disseminating information (about 
unique and useful programs to those involved in the national effort to 
increase the pool of minority engineers. ' " • j 

To serve these' purposes , the committee undertook several task^: (1) 
identifying the essential characteristics of minority pre-college 
programs that will Increase the likelihood of meeting the academic and 
non-academic needs of both students and^ -colleges of engineering) (2) 
providing summaries of ongoing effective pr6-coilege programs that ar^., 
being conducted at national, regional, and local levels within seyeral 
different organizational strlictures, and (.3) develop^ing a pre- •• 
engineer4.ng program model that identifies the necessary academic and 
non-academic components, establishes the -programmatic and operational 
relationships of the various elements, and points out factors that must 
be considered to assure program effectiveness. ' , 

Chapter 2 introdyces some thoughts on the preliminary assessment . of 
local resources. The concerns and strategies pertinent to two phases of 
jrogram development are spelled out in Chapter y. Chapter -4 discusses 
Jtethods and procedures for acquiring funds to support the program, and , 
ciSoter 5, the implementation of a model pre -ccM-lege' program. Chapter 5. 
also^akes up program strjjctures and problems. "^Chaptel: 6 describes sorft^ 
succeS^S^lul programs. ^. ~~ * 

This\Guide is intended for concerned indiviflua^s who are sensitive 
to the n^eds of minority students for pre-coAlege programs'. It, 
emphasizes pkractical approaches others KTve used to ^erve these needs 
The hypothet«5al program described in Chapter '5 reflects the points 
discuS^sed '±n --^hE previous chapters. While", tlie needs of minority ■ - ^' 
Students are emp^sized in this G^de, the committee notes that female 
students have histb^ic^lly been underreprSsented in engineering/ 
professions. The veW similar needs of these students can be ser.ved by 
the pre -a:ol lege programs described, here » particularly if -the people^ 
involved in the programS\participate and meet thegj/with concerned 
attentibn . 



Additional inf ormat^ion 
be obtaited by writing Ar* 



specific programs and other efforts can 
in^ the_ committee at the address and 
?74iumber given below. Any user o^the Guide can contribute to the ^ 
^undraising reference mate^ials--^ich are expa-ndable and offer a means 
of circulating new information — by blending such ipaterial, to the 
Comijjittee on Minotitie% in' Engineering A list of the. users of the 
Guide will 'b§ compiled, for di^seminatin^thie information, and for 
furnishing updated material' for inclusionSin t^ie Guide. 
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^ '•'^ Readers who wish^.«o. be- included in the .list of users, or to 
contribute refe^rence materials (or bptl^), axe encouarged to Write-, or 
call, the committees <'•*■. . - 



« « 

% 




, .Pre-^^^ge Subcommittee . 
Committee oh Minoi;itieKe*in Engineering 
National -Researfch Council " 
; 2101' Constitution Avenue, N.W. 
Washingtoh, b.C. 20418 
• (2a2) 389-6^17 . ' ■ 
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PREliIMINARy ASSESSMENTS, 
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The implementation of effect iVe j)re-engineering programs depends on the 
availability of var'ioufi^ resoul^ces/ and on bringing them together to 
serve' the anticipated prograi[n' s' objectives and ^y-to-day needs#. 
Determining whether these^resbi^ircJip'^ are av,ailable, and assessing vtheir 
adequacy/, is a primary initi^ task, .The conclusions and determinations 
that emerge- frOm a cxDmprehensive initial ,assei3sment of local ' resource 
will influence the scope and magnitude of the program • Generally, the 
conunittee recommends implement irig a program at the local or community 
level'; The magnitude^and complexity of the problems th^t-wi*ll bfe ' 
encountered will not be insurmountably. As progress is made, and a 
larger and more' comprehensive effort is called for, the experiences, 
iosights, and knowledge that have been acquired will provide a base for 
^fec\:ive regional or stfate-wide efforts. In addition, the personal and • 
other contacts that have been developed can assist in developing a. wider 
•circle of contacts and supporters for the expanded effort. It should be 
noted that' this is not a hard and fist rule. Regional and state-wide 
effbrts have been, jgudcessfully initialled and implemented. The extent of 
th^ intJferest and support "of the prdgram's p«.rticipants will determine 
the Approach best suited to. a cfivenlarea. Detailed descriptions of 
various programs are available from\ state and regional directors (such 
Vas^those» listed in Chapter 6), as w^ll as from the pre-college programs • 
^ofxice of the Committee on Minorities in Engineering, They can be a 
source of helpful information, . . 

Assessments should be conducted of the potential contribution ,o^ the 
following resources-r the educational system, the business and 
industrial oommunity, the local minor^ity community /professional ^ 
societies, regional eCnd national organizations, and government agencies, 

^ • .. EOyCATIONAL SYSTEM 

Tfiere are three elements of the educational system that will influence 
tl\e ©ffectiveness of the .pra-college program: the post^secondary 
educational community, i:he secondary and middle schools, and th% local 
: an^ state education^Jl (adi^inistration, The assessment Oj^ each is briefly 
described below. 
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Post-Secondary Educational Community 

It is important to determine what post-secondary institutions exist in 
the area: urfiversities and colieg&arvDf engineering, technical 
institutes, and community and ^kni^r colleges wi^h pre-engineering 
programs. These institutions can^provlde faculty^ students, and 
facilities to support a pre -engineer ii3»4 program, and help -place minority 
high-school graduates. 

• . % V - • > 

4 

^ . Secondary and Middle Schools 

At the secondary- and middle-school level, t^ie objective is to determine 
the educational' structure, ^esojarces,, goals, and key personnel. To 
assist in planning the program's academic structure, the following 
questions should -be a^sked:* 

■■ . . ' 'J 

. Wh2^t 'are the percentages of minority student,s? • ^ 

. Where are they located? 'in what classes , (what academic "tracks" 
^ . What is "the curriculum, especially in advanced science and math, 
and what is the level of participation by majority and minority studen 
in Algebra II, Chemistry^ Physics, and Trigonometry? 

What extra-curricular activities (m^th- and .science-related) 
exist—clubs, tutoring, etc.? 

• How many mi^off^iy- students graduate from high school? 

• How many minority student's go pn to college? , 

• How many study engineering? • , , 

• How many^ graduate in engineering? 

. Many school gystems already -Ijave a number of activities under way to 
support the goals of minority engineering and science e"f forts. It is 
. important to determine the n^ature of these activities, and to make the 
best use of them. . ' 

Administrative Hierarchies It is important to identify, a« early as 
possible, the school system administrators with whom- you will interact 
in your attempts to initiate pre-college programs within local high 
school*! and middla (or^junior high) schools. The initial contact with 
the principal or headmaster of potential school 'sites must, in most 
instances, be a.uthorized by someone higher in the school-system^ 
• hierarchy. It i? an advantage for'this "blessing" ■ to come from a 
recogn^-zed, authoritative "source . Securing it, in some cases, involves 
starting at the state department of education and proceeding through th^e 
chain of command to the local level, fhe advantage inherent in this 
approach of working from the top down is ttfet a lower-level 
administrator will be inclined to .'be more cooperative when he or she 
realizes that approval has been granted at the higher level. The, 
procedure is political in nature, and it requires a good working 
knowledge of ' school-system politics at the state and local, level. 



BUSINESS AND ^NDUSTRIA'L COMMUNITY . . - 

f ' 

Possibly the most highly motivating factor for minority youngsters in 
choosing an engineering career is the opportunity ^or employment, career 
development^ and involvement in solvingr the technical needs of society^ 
Each industry will vary in. its mix of engineering-rdlated job 
opportunities: NACME-member companies (listed ^ the Resource Directory 
compiled by ^the conunittee) are a key starting poifeit \in assessing ^ 
opportunities and resources, but other industrial companies with a 
scientific .or tec'linological base^ federal laboratories, ,and research 
centers also hav^ a responsibility to ^commit their organizations to 
minority engineering efforts. '^Most major, industrial Ipompanies have an 
affirmative action program (AAP). The section or office of these 
programs directed to the local community will be of particular interest 
and help in planniVig local minority .engineering progratns. In 
ditermining the industrial pcitentiaj. in your local community, you will 
heed some" basic Information about the industries' status in your ^ 
community. Th^r^e aire a number of questions you may wish to explore: 

' • * . ■' 

f • What are the major industries in your conununity? 

• How big a facility does each have in your conununity? 

• Which employees play key roles in local community activities, 
-(school boards, elected officials. Chambers of Commerce, officers in 

minority, groups, etc.)? 

•.Are there minority. .engineers within local industry who would be 
potential candidates tot contact with local minority youth? 

• What minority talent exists in the private sector? , 
•What are the activities currently under way to advance minority* 

technical education?^ ^ ' ^ ^ 

..What is the level of interest-and receptivity on the part of 
industry in participating in the program? > 

Although minority Students may not obtain erigineering jobs ideally, 
the attitude of local industry greatly influences their decision to 
pursue engineering careers. ' 

' ' ' LOCAL MINORITY COMMUNITY. 

In assessing the local minority cbmmunity, Lt is iipportant to determine 
^nswers to tjie following questions: , 

• What is the minority population and percentapje of each minority 
g^roup in the local community? 

f What are the demographic and other characteristics of the' minority 
community; for. example, its income levels, patterns of settlement, and 

trends? ^ , ' 

• Who are the leaders in the minority community? 

• What minority-related group organizations are represented in the 
local community? How can they lend suppol^t to your 'efforts? 

i '-.-National Association ' for the Advancement of Colored People 
(NAACP) ' , 

— Urban League , 
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^ .J ' — League of United Latin Ameri^can Citizens (LULAC) 
— Opportunities Industrialization Center (OIC) 
--'LQcal sororities and fraternities 
— PTA and other parent groups ' , ' .. 

— Givic clubs, church groups, business gtouiJs, and /Veteran ' s 
organizations .' 
— Action For a Better Community (ABC) 
--Nalional Alliance of Busin^ssmen (NAB) 

^^"In a general way, it may be possible *to characterizysopie commxjnities by 
.the degree of involvement in their schools and the Support they give ^ 
them. -Support may result f rom ^n expanding popul^ion and economic 
base; distrust and turmoil" from a desegregation plan. In any community, 
there may be a long-standing tradition of strong iparent-teacher 
cooperation,, for* example, or there may be a new grass-roots organization 
to which the Superintendent looks for adviqe. These groups can be l^ery. 
helpful in (implementing a local prpject^, and thei;: participation is .y . 
/ ^sential for the project to bq succe sVf ul . ' 

SCIENTIFIC ANi/ PROFESSIONAL SOCIETIES 

Local engineering and technical societies, and branches di. national 
\ professional groups are also sources of human and technical resources, 
^1 — ^articul'arly those groups that maintain /significant programs in 

guidance, \motivation, and minoi/ity engineering education. (See the 
* commltteers Resource Directory fpr a list of scientific and professional 

societies . ) ' 

REGIONAL RESO^CES 

Several resources exist at the state or' regional level (or both): 

^ • Sources o^ funding for edtfcational programs 

.Educational information agencies providing student-related data,^ 
' lists of educational agencies and staff, and cu;:riculum materials 

, Regional programs, consortia, ^nd directories of professional > 
groups and business organiz^ions , including regionaX^members of NACME. 

All these regional sources can offer assistance, advice,- and s-ui/port 
' ^ to the program, and should be investigated^ t(^ determine their 

availability and possible level of assistance. 

' • NATIONAL RESOURCES 

* I 

\ - - • ^ 

At 'the na,tiohal level, support can be obtained from the following 
agencies and organizatijions : ' ■> : ^ 



I 



ERIC 



« Committee on Minorities in Ehgineering (CME) 

• National Advisory Council on Minorities in Engineering (NACME) 

• Engineering professional societi^es 

■ ■ • - , •■ Id ~ 



• Federal agencies, such as the Department of Health, Education, and 
Welfare, the Department of Energy, and' the IMational Science Foundation 

. . ' .>> * 

These national resources can be helpful in supplying academic 
nwC'te^als and data, program information, an^ funds. The list does not 
include, all Availab;.e re^sourcei? • , Efforts directed .to finding support at 
the national level' will produce innumerable resources, all bf which can 
provide meaningful contributions,' 



DEVELOPING A PLAN 



\ 
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Settiijg pre-enginee^ing and minority programs in action requj.res ^ 
strategies and efforts >»sufficient to carry the' program through two' 
developmental phases. In the first phase, the program is conceived^ and 
-initiated, and the first steps are taken to establish a working 
^organization. In the second phase, the yg'orking ocganitzation is ! 
consolidated and strengthened, and the\program ' s elements are set in^" 
order for effective long-term' activity . . ■ 

PHASE i ■ * ' 



In this section, we will be looking at the formative stages of a 
program — organizing initial actions, and establishing a w,oi:'king ■ 
organization.' > ■ • % 

\ ■ 
ORGANIZING INITIAL^. ACTIQNS ^ " - • . ■ 

• • • • • '.^4 - . • 

Aftei: assessing existing resources, the next order of business is to 

devel9P a local program plan. For a ^^oj^ct to be iftitiated, an action- 
oriented approach must be taken. As previously noted, jsome actions ^ 
will-' be dictated by the needs particular > to a given community: , There 
are certain aspects of program planning, however, that^pply in a 
general way to most locales. Some of these are detailed in the ^ 
•following descriptions. 

Program Coor*din^tion . • ^ 

In many (if not mostb successful E)rograms, a^ least one identifiable 
person or a small gr^p <Vf two' or three people hatve taken dn the * 
responsibility of getting^ things started. These single individuals or 
small groups have been astute enough tb kj^ow Who they need to involve in 
their locAlee from industry , higher education, the local minority 
commuriity,, and lodal schqpl district. Each acted a& the agent to, 
interest others, br.ing. people together, and se^e ideas through. Such an 
individual or group is indispensajDle in 'initiating and implementing a 
successful program. 



' * , . Fir^t Meeting 

The '♦first meeting frequently sets the tqne and affects what comes later, 
in som^ cases, the first meeting* may be altiong local industrial 
representatives to explore a joint commitment. In others, it may be 
with selected representatives of higher education, the secondary , 
schools, leaders of the local minority community, and the 
rep&esentatives of local professional . and technical societies. Whoever . 
takSs the initiative can sound out other interested individuals, and 
decide who to include in later meetings. » * 

Some combinatioi) of the foUowing topics might be included on the 

agenda for the first meeting: 

I « ] 

. Review the students' and the school system's needd and problems. ^ 
. Show an .audio-visual presentation, such as "A Good Place to 

Start," by E.R. Kane (structured to bring corporate e^cutives to an 

awareness of the needs oT'. minority students).' 

.. Distribute V^§ndouts describing minority programs and engineering 

careers . . ' , , j i v 

.-Develop loc^l program objectives and approaches based. on local 

needs. ^ Use an apRlic^ble program model as 'a guide, and modify it to fit 

local needs and'xja^ources . . , ^ 

. Generate iSeas to develop a community-wide support and awareness 

campaign by es^lishing a community-based organization for this . 

purpose . • ^. V, * 

. Ask for recommendations on ways to increase the number of 
interested part^icipants . Seek the involvement of those attending in 
carrying 'through ory thede recommendations. - 
• Establish regular meetings and agenda items. 
. Set schedples for completipn of specific tasks. 

* ' ■ Continuing Contact ' 

Following the first- meeting, a small designated task force should take 
* the- lead- in expanding and maititaining contacts. This can be 
accomplished through additional meetings, and presentations oti- the . 
proposed program to interested par ties,, in the community Personal 
letters and phone calls should be part of the ov^r;r^ll visibility 
campai,gn in the Initial phases of the program. ^ 

Follow-On Meetings ^ .. 

•Subsequent meetings should, be structured to carry forward the agreed- . 
upon plan'of action. It is imperative that the membership of the 
initiating group be kept large enough to -accommodate the increasing 
number of tasks to be performed. T^sk forces made up of individuals 
with appropriate skills should be formed to investigate arjd develop 
particular, resources, as ^listed below: . . 



Task^ Force 



Resources to be Developed 



Conununity 

Involvement/Membership 



Education 



Program Structure^ 
and Planning 

Finance . 



Advisory Board 



Professional societies, teachers, parent groups ^ 
businessmen and bHasinesswomen, community and 
civic group3. ' • . \ 

Sitate and local ^ucators and administrators, 
school systems/ eolleges of engineering, community 
and junior colleges. ' 

Regional programs and directors, regional NACME 
members, secondary and post-secondary educators. 

Sources of funding, including local and . state 
educational -|)rograms , local and regional 
industrial . and business organii:a\ions , 
* foundations and fedjBral agencies. 

Educational community, professional engineei^ing 
community, and pji^^lanthropic organiz^ions . 



ESTABL 



is^inJ 



A WORKING ORGANIZATION 



Whatever the. nature pf the project established, it will need an 
administrative structTare ' and an advisory board. Advisory board 
membership s^hould reflect ^hose organizations listed qnder "Resources to 
be Developed" above. Some advisory boards of loqal pre-college programs 
have includad student and parent represent^ation . Local conditions ,and 
needs should dictate whether they are included in th''^ initial efforts. 
The intej^im responsibility and working space for program development can. 
be selected by convenience and availability (e.g., t^he administtation 
office of a local school district .or industrial site, or local minority 
organization headquarters) * while the project is in the planning pKase. 
The location and primary responsibility for the program itself can be 
moved or changed, if necessary. ^ . ^ 

The most essential ptoint t6. reipfember in organizing local projects. is 
to get top-leVel suppor^t and commitment'f rom participating parties: the 
superiritendentiS of local school districts, directors of curriculum, 
repreaenta1;ives of corporate management, local minority leaders,^ 
presidents and deans .of colleges and junior colleges with engineering 
progmms. TO obtain this cooperation and assistance, a complete 
desctiption of the program wilj have to bf drafted, possibly by tltie 
members of the . education , task f or<:e . ^ Goals, objectives, staffing, and 
what the program is designed td accomplish • should be spelled out in 
detail. This document is essential to sell the program to potentia:|; 
^supporters, and it;s early* completion should be encouraged and expedited. 
As a general rule, tijis^^ tafpk ^must be completed before undertaking any 
other activity. The document describing the program is necessary to 
persuade school systems, funding sources, and all othet^ contributors to 
help meet the program ' s needs . - ^ , ^ ^ 



PHASE II 



The second,; or operational, phase of the project is concerned with 
firming up the wprking organization that has been established, and with 
•consolidating elements of the prog^ram for effective operation. The 
following seqtions discuss the program elements as they relate to th^" 
over-all structure of the program model. These elements are grouped 
under the following categories: program staff, program sit?es, 
identifying students, student orientation and motivation, aurriculum 
structure, student support services, parental awareness and involvement, 
mobilization o^resources, program evaluation, budget considerations". 

PROGRAM STA'PF ' * 

Coordinator's Role • " ; 

The person or groups responsible for evolving and acting on' the 
strategies associated with the start-up phase of the program will 
probably take responsibility for coordination. As a' general practice, ^ 
one person is selected to act as program director. The director has thit 
obligation to ensure that the program meets defined objectives in an 
equitable manner. In this capacity, he or she works closely with the 
suppo'f-t staff, as well as with others affecting the program in any way. 

'Support Staff 

The size and functions of the support staff will be determined by th^'. 
scope of the program*^ In general, it will consist of the members of a 
central- committee who are responsible for defining the path the program 
will follow, as well as determining the types of materials and methods 
to be employed. Members of the various task forces, school staffs, 
college faculty, and academtd support ataf^ Ctutors), as well as general 
administrative assistants can be invited to serve on the central 
committee and the administratiive or operational workforce. 



PROGRAM SITES 

School sites in areas where high concentrations of minorities live— 
gen<^ally xxrhkn areas-'-are the natural targets of a program. 
Consideration must be given to the, total number of schools that can be 
included in the program. The desire to serve as many' students as 
possible ftiust be teijipered by the resources at the .program' s disposal, 
and by recpgnition that knowledge will evolve and grow about 
intervention strategies and how best to apply them. Nevertheless, a ' 
sufficient number of stu;ients and scho^s must be' involved to establish 
thei^program's influence and validity. 'Local circumstances \rill have to 
be the determining factor in decisons about the size of the program 
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IDENTIFYING STUDENTS 

Local pre-college engineering programs must concentrate on identifying ^ 
minoiitrand female candidates by informing them. of , career opP^^^unxtxe, 

^^'Tinofiirstudents with an aptitude for mathematics -J-^^' ' 
engineering may not be easily identified in their middle-school (or 
iunior hiSh school) years, as many minority students dre reluctant^to 
^uxBue 'difficult academic subjects even if they ^^^^^^^ ^^^i'^^udents . 
L«ter them A number of methods can be used to identify such stuaents.^ 
X objecti;e is to identify minority sttidents with the EgWial to 
succeed^ in engineer ing-relaLd,s\:udies, and the interest to pursue them. 
?he purpose o? the pre-coUege . program is to concentrate efforts^on . 
^ho«e students with potential. It would not be appropriate to try to , 
sen engineering careers to" all minority youth: the selection process 

• !s necessary to avoid false promises. Some of the .poss^ible ways to . 
identify students with potential are: 



Recommendations of Teachers 



V 



rommitted sensitive teachers can identify the students' who could do^ 

in technical fields of studyyfrom their classroom observations and 
r^:ieractions? also be able to identify students who could 

perform well if adequately motivated.. ^ 

. Recommendations of Counselors . 
in talks with students and parents, knowledgeable, unbiased school 

if^Ucel they Le-totally u.i„fo™ed and cann^ 

be iorrerted in the interest of providing proper guidance and couneeling 
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to students. 



Personal Contact with Students 



contact can be established directly with individual stu^nts ^^^^ 
variety o^ ways. Mbti^^ation, ^interest, and perhaps con^ptual ability 
or potential can be assessed. 'Contacts can be made during classroom 
presentations, tours, and orientation programs* - 



\National Merit Scholarship Corporation (NMSC) 



The National Merit Soholarship Corporation dbnducts a natipnal search 
compet*ltlon for all students through its National Merit Soholarship 
Program and National Achievement ^Scholarship Program. Entrance into the 
toTOpetfition is through- the Preliminary Scholastic Aptitude Test/National 
Merit Scholarship Qualifying Test! (PSAT/NMSQT) . The Achievement Program 
is ifor black students only; the Merit Program ;is for all students. 
Listings of the top high school seniors planning to study engineering 
can be obtained from both programs.. Such students identifiable as 
targeted minorities are approprial;^ ^or follow-up. ' 

National Engineering Aptijtude S#krch %Conducted by JETS 

JETS--the Junior Engineering Technical Society — conducts the National 
Engineering Aptitude Search, a test series that helps predict probable- 
future! success of students in engineering. The test fee is $5.00 per 
studen^. ■ / 

^ . Differential Aptitude Test (DAT) 

This test is primarily an ability^ test, rather than an achievement test, 
and it |has been used for a sufficient number of years for extensive 
longitu'i^inal studies to have been produced on "its effectiveness. It is/ 
suggested that ^his t^st be given to student;^ in junior high, school. - 



STUDENT ORIEjWTATION AND MOTIVATION 



Pre-cou.lege engineering activities should be designed to improve self- 
esteem and to encourage qualified students' to study quar^itative 
subjects and develop their skills in communication. .Activities may 
include (but are not limited to) field trips, rqle-model interactions, 
tutoring, experience in techTriical work, qareer days, recognition and 
award days, sfnd summer activities. The following activities can assist 
in informing stttdents about 'engineering t . \ - 



Classroom Presentations 



Reaching minority youth in the classroom can be one of the mo^t 
effective anld productive approaches. , j » 

• Gain the acceptance of the administration. The endorsement of the 
program by school administrators is as importani: in the school system as 
gaining the approval of management in industry. Tirst, appi^oach the 
i^uperintepdent of schools or another key contact (s) to obtain approval 
of the program plan* Ask for guidance in approaching lower-level 
administrators in the system* Work toward gaining entry into an 
identified school site (or sit^s) that can benefit from the program. 



* /' • The next ^tep wfiuld be to take the message to others in the school 
system; for example, * . ^ 

: -^The person (or persons) in charge of curriculum ^development and 

instruction - * * . 

, — Principals . ; - 

J — Heads of school boards * . 

• After receiving the endorsement of the ailministrators , the next 
step would be to get in tcflich with j^cience aqfl math teachers in the 
selected school(s). They are an important source of information and 
A motivation for young people, and they ^an be effective* in iTitroducing 
the career choice of engineering • * 

t Classroom presentations can cover a wide rartge. of topics: ' 
>-The movie' "A piece of the Action^' could be . shown if junior high 
students are invc^lved, or "Nothing But Conunon Sense" for hig^i 
school students/ (See the CME document, "Engineering— A World 
of Possibilities," for a listing of available material.) 

A career discussion could bjwheld in connection with the- film. 

Subjects could' be: why engineering is a good profession, what 
an engineer does; and career oppprtunities in industry. 
-^-Handout materiaT could be provided. 

^ The presentation should include minority professionals, particularly 
engineers, who can' relate their experiences to the students, and serve 
as role models* 

It is vital that teachers are invglved in contacts with students. 
When gi'ving presentations, encourage^Uwem to stay in their classrooms 
and participate^. Get them involved. The message is as important for 
teachers as it is for students. Teachers need to be made sensitive to ^ 
the opportunities available to minority students, and to these students' 
particular needs.. In addition to their experience and teaching skills, 
teachers must bring innovative counseling'i teaching methods, ^nd 
^ philosophies to the task of correcting ^the academic disadvantages of - 
minority students. 

■ . rv ■ V " ■ ■ ■ ' 

■ ■ . ■ ^' 

. ' ' , . Field Trips 

There are many facilities in and around virtually every community that 
can be used to -inform and motivate students about engineering. Some 
.examples of • places to visit are: 

• Science museums (especially tljose with "hands-on" experiments and 
demonstrations);^ 

. Dams, bridges, transportation facilities, power plants; water or 
sewage treatment plants, waste disposal sites, and pub li^ works projects 
are all places where the work of engineers can be seen; 

• industrial plants in the community , and 

• College and junior college campuses with strong engineering 
departments and extensive lab facilities for each discipline 



" CURIillCULUM STRUCTURE- \ 

The i<?urricula in a given school may or may not be adequate t*o\the task 
of preparing students 'for entry into collegjfe • This is particularly true 
'in the sciences and math. It is also possible Ithat the material as it 
ia structui?ed may be too difficult to absorb. This is a CJi?itical 
condition ^that needs to be corrected, particularly at the junior high > 
school level . . ' ' 

The determination of the adequacy of the material, how it Should be 
restructured, and how it should be presented can have a profound effect; 
on' tJhe normal functions of .the schoo>. The principal •and heads of. 
departments may be reluctant to disrupt established practices,. While it 
may prove difficult t© alter an entire course of study, the use of new 
inaterials, developed as modular additions to' existing work, can be added 
to established cour;ses with minimum disruption. . Of particular value is 
'the material prepared by ' the National Coordinating CeAter tor Curricui^um 
Dev^lQPDfient (NC^D) at Stor>ybrook, New York. These new curriculum 
materials in science, mathematics,!^ and conununications are designed in 
modular form, and are intended '.to complement regular high scht>ol 
curricula. This source of a-ssistance should be fully exploited.. 

Aside from new materia^ls , many schools offer a specific curriculum 
to students preparing for collBgfe. In many instances , minority students 
*have been directed away from these courses* Every effort must be made 
to ensure that potentially^ qualified minority and female students have, 
the opportunity to take advanced academic course work. \ 

A further requirement that mug t be met is that the coursework iii . 
mathempitics , science, and communications is at a level sufficient to 
pre^re students for entry into freshman engineering .progranifi . The . 
magifftude and sensitive nature of the tasks necessary to' providing 
adequate academic preparation for minority students require expertise in 
several areas. The cooperative effortis of high school staff and post-' 
secondary faculty, amgjig others, will be vital. 

The' support and help the students receive will be provided by high 
school tea(?Jiers, college faculty'J and supplementa;:y tutors. The skills 
and commitment of this gupport^ staff must be adequate to the ta?k* The ^ 
results of their involvement will determine , the success of the plrogram. 
It iiS the director: 's responsibility as well as tKat ot the related 
prograrti sta^f, tp ensure that this element of the program rfe'ceive?* 
adequate attention and direction. * ^ 

Depending oft^^he receptivity of^ the, schools, it mgiy be possible to 
incorporate new material into ongoitfig course work, raying on the . 
teachers' eocpertise and judgment. In other instances, it may be 
necessary to provide hew material to the student af^ter regular classes 
and oh Saturdays* The summer vacation period can aliso be used to 
advantage. In approaching these tasks ^ it is important to determine the 
extent to which students' schedules may haTj^|t(^5b|i changed. Keep in 
mind the cpnserVative nature of^the administira^tofs and staff that you 
will be working with. DonW^^ and a|^rupt changes. Your 

program may not achieve immJmiaTC Ire suits : the experiences of others in 
similar ertdeavorg) indicate t^at progress is acponipiij^hed over some time, 
and is baaed on GonstruclTil^e, well^-conceived, anft mvreually agreed-upon 
ptrategies. « ^ ^ * . 

, .tA. . . 



•\ STUDENT SUPPORT SERVICES . ' 

It Should b6 recognized that the majority of urban minority students who 
will be directed to college preparatory courses in their junior high 
school years will be handicappefd by. their past academic experiences, and 
these may have been bad in spite of , the students' potential.* Lack 
good study hat>iti, inadequate -comprehension .of math' and science cojit3epts 
and techniques, and a lack of understanding of the discipline and 
commitment necessary to pursuing, an intensive ada^iemic program will 
impede the student's progress and dampen hi-s or' her desire to prepare, 
for a t^chhical career. -Those students who experience. difficulties and 
do not do well need additional attention. ^ This can be furnished through 
t^utorial sa^rvices, afte^r-school * classes , specialized mg^efials suqh as 
those devfloped ,by NC^D/ personal attention and assistance from an -older 
high ^ school pr college student,' and aimilar efforts. "Emphasis on study, 
comprehension of materials, and motivation will produce ^positive 
results.. .This entire set of services should be geared tV elevating the 
stu^lent's academic perfotmance. At the point where students begin to 
experience significantly, improved academic performance and start 
obtaining A's and B's, rather than D's and F-'s>. they will become 
sttfongly motivated and oriented to achievepierit . 

* ^" ■ PARENTAL AWARENESS ANP INVOLVEMe/t 

• ' ■ ' / ■ . 

Parents are. a vitai Unk in supporting and. guidir^/ students : They n6ed 
to bd made awdre of tfe rewards of a professional career in engineering, 
the lev^l of commitment and /the amount of 'study that is required to' • 
attain these -rewards . .Their support and encouragement can pxert 
considerable influence 6n students to work and- stvfdy at the required » 

level . * A ' 1 * u 

The engineering pfofes«ion»^has such low visibility in most minority, 

•donununitles that special eTtorts have to be ^made to inform the parents 

of students partidipating in prf -engineering pro^tams^^that academic 

' prepare dnass is the key to entering engineering colleges. Some means 

for heigh^ning parental awajreness include: 

.', Personal ConlSacts DHrect personal contact by schpol 
^administrators, guidance counselors, teachers, and otherp could be one 
yapproach. Sitting 'down in a" student's home with his or her parents, or 
• yitli a. 9mall group of parent's, to explain the program could be on.e of 
•the mdst effective ways of informing parents. 

. . Parent Site Tours ^Parents Should be include d^ri' site tours, where 
this is appropriate. They can then *learn about engineering 
opporiunit^i^s first hand, and help motivate their children. 

>' c6nta6t Through' Locah. Parent Organizations Parents of minority 
Vouth might t)e reached through* local parent organizations (PTA, church 
groups", e^c. ) . A meeting would be arranged at which minority engineers 
could difiicuss cjrjreer- opportunities. ' V . 

', Dissemination of .informational Literature The Urban League in 
•Clevelalhd,- Ohio, has. sponsored a Parents' Informational Program for 
En<ji'naering' (PIPB - Line). Established* in 1975 as an outgrowth of the 
Cleveland yrtxin' League ' s Engineering and Techniial Outreach' Program, 

> ■ . ■ V . * ■ 
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PIPE was developed to increase the number of minorities, in engineeri^ig 
and architectural fie^Xds. PIPE organized college' workshops and visits 
to induetrijal plants and fa<5>lities, Involving more than 10 (T black and 
Puerl^O Rican parents i,n a series of Saturdai^ sessions. In addition^' 
some 1,000 parents wete reached in a survey conducted among minority 
parents about engineering as a career choice. As a result of their 
part i'cipat ion in the prog^-am, the parents expressed a greater 
appreqiation of 'engineering as a career choice, and said it increased 
their ability to assist their 'children in selecting careers. 



^f0BILIZATI0N.0F RESOURCES 

Local minority-in-engineering programs need to ta^p the resources of 
industry, i^ngineering firms, junior colleges andfcoll^^^s of 

' engineering, Mnority civic organizations, and, all levels of government. 
The program's efforts might be linked with th9ge\of other minority 
organizations and' the recruitraent prpglraMs of ' loc\l industry. Other 
activitjies to mobilize resources might include developing slide 

. presentations, journals, newspaper articles,, ads ox^ radio and 
fe^vision, exhibits and displays. Local carturjiunity resources are vital 
elements of successful .projects . Their suppoijt (in the form of fundg or 
martpower) is essential to the success of pre-cjollege engineering - , . 

^programs. : Many projects , ' aside from the major consortium efforts , ''have 
emerged from the community itself. Some example^ are given below. 
Wherever possible, a working relationship should be established with 
such a group' or groups, to benefit from. their experiences and adVice^ 

' * ■. ■ i ' 

. . ' * Inroads ' « " ' ' • 

INROADS is a career-oriented program to motivatle minority college 
students to pursue careers in accounting, fengir^eering'^ and bu^ness 

'^jnaAagement . The program began in Chicago, and jnow has regional offices 

'in St. LOuis, Milwaukee, and Cleveland. In each cit^, INROADS acts as 
an active i^gent to bring together local industries and four-year 
. college^ and universities. Local industrieig provide minority role-model 
personnel who work closely with't^e INROADS staff on projects with the 
students., and career-oriented jobs. A student ^qrks successive summers 
'for a corporation, gaining woifk experience in his or her major field Of 
.study. The student may then obtain full-time employment with i^he ■ 
corporation on, graduation from college. I^roAdS hajidles the initial 

''screenictg of students, and provides them with year-round counseling and 
training. The educational i^istitutions provide Itutorial and other 
ijpecial -program assistance designed to help students with college- 
•curriculurf 'course.s . INROADS also operates pi:'e-e|ngineferij:ig pr digrams in 
two cities in . cooperation with Upward Bound and llocal colleges of 
ehgineering to help prepare rrtinority students maljoring in engineering. 

■ i^t/both\he cdllege and high school levels, recrjaiting efforts are ' 
primarilv diJ^scted tov/ard gHetto youth. . 
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jT The National .l^oholarship Services and Fund for N^gro 

> ' Studfents (NSSPNS) 

The National Schqlarahip Service and Fund for Negro Students is a non- 
profit collet* advisorir and referral servipe for black and other 
minority high school students. The service is also open^to Upward Bound 
and Talent* Search students without respect to"^ race, color, or cjreed. 
NSSFN'S seeks toj ^ * 

< 

\ • Increase the pool of trained blacks and other minorities though 
the direct counseling of-thoste studenti^f seeking to enter colleger . ^ • 

• Raise, the level of exper^tise in counseling and guidance available 
to minority students, and 

• Raise funds to provide supplementary scholarship assistance for 
minority students receivinf Inadequate packages /a* financial aid. 

NSSPNS^ provides assistance to high school students seeking ^ 
information on the admissions policies and financial assistance 
available from post-secondary institutions. Students wl^o complete an 
NSSFNS student application receive a student referral report listing thd 
educational institutions Of particular iriterest to them. 

Two basic elements are used. to produce a referral report: 

• TheV^SSFIlS student application submitted by the student while in / 
high schooiv^and 

• The NSSFNS data bank, which contains up-to-date. in^ormatioa on 
.about 3,000 post-secondary educational institutions. T^ie personal 

infoimatjuon frc^m the studerft*-s application is matched with collecfe' 
information in the data Ijank. The student referral peport contains 
comments on fouJ" colleges, and as tfiany a& five alternative schools . ^ 



National Council of La Raza - . 

iJhe National Education Task i|prce of La Raza is cdnoerned with 
educational opportunities for Spanish-speaking students, particularly 
Mexican-Americans. For the past seven years, its national office has . 
been located at the University of New ^Mexico in Albuquerque. Regional 
offices are now maintained in San Anijonio, Texas, Denver, Colorado, 
Sacramento, Calif ornia, ' and the University of Wisconsin in Milwaukee. 
This program seeks to provide teenagers of Hispanic origin with a wide 
range of guidance ,\ tutoring, and other supportive services. 

• * . - ' ■ ' ' ■ ^ : f 

^L^a^ue df Uhlted Latin Amercian Citizen^ (LULAC) 

With the opening of ^ new office in Philadelphia, tha National 
Educational Service Center, Inc. (^w.hich is part of 'LULAC), now operates 
12 educational outreach programs across the country to increase the, 
opportunities for pOst-secondary education available to Hispanic youth. 
Founded* just three years ago, th^ programs have ^counseled more than^ 
40,0QO students, BAaced 14,^00 st\)(dents* in undei?gradua.te and graduate 
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institutions, and channeled $11.5 million in financial aid to these . 
students. 

( 

Conunittfe to Increase Minority Professionals in 
\ ^iengineering. Architecture, and Technology (CIMPEAT) 

In addition to serving as the southeastern regional coordinator for ME' 
(described in Chajpt^r 6)./ the Atlanta-bateed CIMPEAT has developed a pre- 
engineering program^ This program provides services to junior and 
senior high school students, counsel6r^ math and science teachers, 
other school personnel, and parents, fk total of ,28,739 individuals 
participated in the program in I976. 



University of New Mexico in Albuquerque 



v 



The university's College of Engineering conducts a Summer Institute for 
Ahierican Indians. Its purpose is to introduce students to engineering 
before they commit themselves to enrolling in a. formal academic program. 
Among the stu^en^s* in ^ the class are rei^presentatives of tljie Navajo, 
Pueblo, Ottawa, Mohawk, and Blackfeet Nations,- Tl^is program also sends 
engineering graduates back to the reservations to talk to high school 
students about* ^n^^eering careers. 

. ' The National Hispanic Scholarship Fund (NHSF) 

The National Hispanic Scholarship Fund 'is an organization that provides 
scholarships for undergraduate and graduate studentfli of Hispanic 
background. Thes6 students attending a college in the United States may 
be of Mexican-American, Ptierto Rican, Cuban, Caribbean, Central 
American, or South American heritage. The organization apportions funds 
to reflect the national distribution of the Hifepanic population, and 
works to close the educational gap between Hispaniqs and the general 
population of students. 

The selection criteria for NHSF scholarships are applied uniformly ' 
throughout the Unite^States. Candidates are chosen on the basis of 
acadetiic achievement, personal strengths, le^fiership, ability to 
complete higher education, ind financial need." The National Hispanic 
Scholarship Fund (incorporated in San Antonio, Texas, in 1975) has 
worked to establish itself as the appropriate source for the 
di««omination of national s^t^olarship funqts. The Fund has nearly 
doubled the amount of contributions received and the number of students 
receiviiw awards. Successful recipients pome from, more than 75 percent 
of the sVtes in the country. The colleges and univisrsitiee these 
students attend typify the higher education institutions of the nation. 
The vfriety of majors in which they are involved assures that they will 
be making signifibant contributions in areas where equitable Hispanic 
representation is now lAcKflng. Some of these areas include, the 
engineering disciplines, medical sciences, education, $,n^ the social 
sciences. 
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Society of HispanifC Professional Engineers (SHiPE) , - t 

This orga^iza^on, ^based in Lbs Angeles, Californi^a,* seeks to increase 
Hispanic j^arti^cipation ip engineering and tecjinology by>2 

' ' • ^ • ■ f • ■ . 

^ • Improving the quality of education and training programs to 
prepare Hispanic students to becom^ 'professional engineers; 

• Developing and instituting programs that will as;gist Hispanics 
considering engineering as a profession, and ' 

• Increasing the number pf Hispanics entering the fiel^d of 
.engineering. ^ • • • . ' . 

■ • ■ ■ ■ V • 

The activitLes SHPE undQrta^kes to advaipice^these ^general goals 
include: .J . ' / * ^ 

(f 

• Conducting progrartis that encourage Hispanic youth at the 
elementary, secondary, and post-secondary levels to consider engineering 
as a career r 

* • Providing financial assistance to Situdents enrolled in engineering 
progiraras; 

• Corfsulting industry on methods of implementing affirmative action 
programs ai;id goals; . 

• Monitoring the siWcess of, Hispanic engineering students ancj 
professional engineers, and 

• Developing a talent pool ^ of Hispaijic engineers for referraT to 
potential employers. 

The organiziition publishes a newsletter for nationwide distribution, 
and a directory of Hispanic professional engineers. 

Ottier resource mobilization activities may also infclude progirams to 
increase the sensitivity and awareyiess of Corporate persc^nel. The E.I^ 
DuPont Company, among Others, has developed media material that can be 
used effectively in such programs. Information about media materials 
can be found under "Reference Materials" in the CME document, 
Enaipeefinq — A World of Possibilities , Washington, D.'c, 1979. " 

Corporate awareness programs can be used to secure minority 
engineers as rale models and guest speakers, make students aware of 
available jobs, and provide a^'means of identifying and recruiting highly 
sought-af t'er students for summej^ employment .(as well as permanent 
employment ) . 

Media campaigns can enhance the visibility of the local pre-college 
minority engineering programs. Newspaper articles , displays at the 
conferences of national , scientific and professional societies, and 
exhibits are all ^opportunities for marketi^ng your local program. A more 
exterysive listing of Ci'ganizations and programs that cafr serve as 
resources is provided in Chapter 6. 



EVALUATING THE PROGRAM 'r^ • ] ■ 

Programs should make provisions to include an evaluation component 
within their programmatic structure to permit systematic assessment^ and 
evaluation of the ((Urogram 's perfformance in accomplishing . its stated 



objectives. This inforn^ation should be used to correct strategiej 
restructure pfodram elements. A determination will have to be made- 
about the methcJds that will lae used to measure progress in meeting 



ind 



prpgram objectives, ad 



well as how the information will )De used to 



improve prpgram perf ori^ance . ' 

BUDGET CONSIDERATIONS 

The bu^dget restates the pro^/am plan, translating prpgram elements into 
expenses. In the beginning i)hases of the program, costs will be 
minimal. Such expenses as mailing, phone calls, and rent, ^ if any, can- 
be covered by out-bf-pocket donations of the program staff, business, or 
civic groups. Aa< the program gVows and expands, the attendant costs 
will increase to the point that sizable grants or donations will be 
required. At this point, the active development of funding sources 'will 
'become necessary. Considerable time and effort will have ta be demoted 
to this activity. "Chapter 4 treats the subject of funding in detail.' 
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DEVELOPING FINANCIAL SUPPORT 



The level of success achieved' by any minority engineering program 
depends heavily on the funds available to support an ongoing successful 
effort. /Most people are reluctant to ask for money, and approach the 
task as though x% were unpleasant but necessary business. Most people 
realize they lack the skills and experience to develop' funds 
effectively. . \ 

Two realities should be kept in mind.' First, no organization can 
function or survive without adequate fund3. Second, the sources from 
which yqU request funds, whether foundations, corporations, individuals, 
or the government,* expect and need to be solicited. In addition, funds 
have been allocated to be given away and it is up to the seeker of. funds 
to present the right proposal through the right .person to the right 
potential donor to receive them. 

The purpose of this chapter is to provide guidelines for this 
process. Practical consideration's limit the scope of the material that 
can be presented here; hdWever, the suggestions offered can assist in 
soliciting financial support for minority pre-college and engineering 
programs from the following sources: the private sector, the federal 
government, and state governments .1- The structure, major components, and 
other features of a typical proposal are presented under "Proposal 
Format." 



PRIVATE-SECTOR SOURCES 

Four elements are essential to obtaining funds ftom foundations: the 
dea to be sold, likely s,ources of support for that idea,^ good 
resentatioh of the idea to the identified potential snur'ces of funding, 
nd adequate follow-through after the presentation. 

The areas within the private sector that can be cultivated 'In the 

development of funds include: 

• Private foundations; • 

• Corporate foundations ; f 

• Coi^rate public relations and college relations departments , as 
well as community affairs offices; 

• Private individuals* 
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-^ The Idea- — Initial Cons ide^-at ions 

f • 

If it is possible, a board that Includes business executives, or a 
committee of volunteers should be formed to raii^e funds. ^ The^jpeople 
serving on the board or committee must be willing to make calls to 
solicit funds on behalf of .the program. It is necessary that these 
people have some familiarity with fund-raising techniques, and some 
ftanding in their business or professional communities. Foundations 
give to people in most instances, not to projects, and' they prefer to 
give ^to people they understand, who srpeak tt>e same language, and with 
whom ^ey feel comfortable. The program must be sound, of course, but 
it must also be represented by individuals who can' legitimately present 
it to a potentialy^oh^^.- The program director may assume the 
responsibility for dev^.oping.-tunds: In this case, the director will 
need prominence in his ok: her profession., a w^de circle of influential 
contacts, good writing skills, and good sales ability. ' 

The board, committee^ o£\director seelcing to raisQ funds for the 
program should follow four basi^c steps; 

• Identify all potential Source^ of funds in each of the groups- 
private foundations, corpora£e foundations, and philanthropists; 

• Develop a strategy for approaching each group; 

• Follow through on all phases of the strategy, and 

• Cultivate the sources that support the program. ' ^ 

Theae are spelled out in detail below. 



Identification of Sources of Support 

To identify potential sources in each of the groups is a time-consuming 
but necessary step. Identifying individuals who provide support for 
local and regional efforts is a largj^^L untapped funding resource for 
minority programs. Locating these individuals is a process that should 
start with your financial committee's work in your community. Firjd out 
who serves on the boards of major corporations, colleges and ^' 
universities, hospitals, and museums in your area. You can obtain this 
information from the annual reiports of these groups. You will find some 
names appearing again and again. Concentrate your efforts on developing 
these individuals as possible contacts for sources of funds. The 
members of your committee should know a substantial number of these 
people personally. Committee members can l?e effective in getting in 
tou^h and selling the program to them. If your prograih is affiliated 
with a university, it is ^asible that officials, alumni, students, 
affiliates/ or interested groups may have connections witH the potential 
funding sources. Such individuals or groups can also proyide access to 
bpth local and, in some casfs, national foundations. 

The dir6ct-mail approach to generate funds, is a costlV and drawn-out 
process. A principal to success lies obtaining appns4>rifllte lists 
of individuals or brgaiiizations to whom you can mail your requests. 
Commercially available lists are hot your exclusive property-^tjiers can 
buy and use them* You will probably have to generate your own lists and 
keep them up-to-date. It is a long-term endeavor,^ and the return from 



•initial efforts is not likely to generate start-up -funds* The^fi are 
exceptions, of course, anS decisions abput direct^mail campaigns should 
be dictated. by local conditions. Direct-mail approaches are poorly «• 
received by funding sources* A form letter cannot convey the same 
personal appeal tb all recipients, and i't. Is impossible to know what a, 
funding source \^nts through a tlirect-mail campaign. It is far better 
to spnd' general information on a program, rather than a request for 
fuiids* This will expand a program's contacts without alienating 
possible sources of funds. 

Proispective donors among foundations ' and corpo^^ations may have been 
partially identified by your copait^tee. A more 'complete identification 
of possible donors can be gained from directories such ats Standard and 
Poors , the College Placement Manual and th^ Foundat^jon Center Source 
Book Profile , for instance* Directories 6t corporations within each 
state are readily obtained froit) public Or college libraries. These list 
the size of the corporation, in terms of employees and gross business, 
the officers ahd location \Df corporate headquarters, and related 
informatipn. This background information can be useful in arpproaching 
corporate officers. The time spent in researching and identifying 
probable' funding sources will pay dividends in terms of fjinds, and 
reduce wasted time and' frustration ^ i 

Methods of Presenting the Idea 

. » 

The presentation should be made through a two- or thre.p-page description 
ofc the program or case stdtement . The case statement should tell what 
the program will do, why its serv'ices and functions are needed, why it ♦ 
should be supported, and what ffands it needs to operate properly. 
, Because most^f oundations prefer to provide start-up or "seed grants, 
they will wan^^-fed^know how you are going to keep your program goliag when 
their grant funds are depleted. "Is tJiere any way you can become self- 
supporting?" is a question^ they will ask sooner or later. Planning 
future funding strategies is essential to securing the program's future. 
Can the program be funded by "federal title" money or not, and for what 
],ength of time are questions (among others) to be considered initially 
in the .progran\. Several points should be made in describing the program 
to potential donors; for example, ' ^ * 

. • The essential need for 'the program, and a timetable to meet 
specific needs; » , 

• How your program can address stated needs and problems better than 

existing agencies; N» 
The program's urgency and sincere intent. 

N 

Pr'esent your case clearly and briefly. 

Once the document is in its final form, how do you at>proach likely 
foundations? We must again stress the importance of the "people^to- 
people" approach. Do not 'write a letter. All foundations receive 
innumerable letters requesting assistance. Although the larger 
* foundations generally read tBem, smaller foundations cannot a/ford the 
staff time* Use the phone to make an appointment. If possih/le, the 
volunteer 'or tWe director (or both) should make the presentation ♦ A 



successful presentation will result in a request that v^you submit a 
f ormal^proposal . Some ge^jgaral guidelines for tfenerating an acceptable 
proposal are discussed in a later section of this, ohapter .("Proposal 
format"). , ' * 



Follow-Through 

All visits should be immediately acknowledged-by a brief thank-you 
letter. Any materials the potential donor has requested should be sent 
promptly.^ If the material is a proposal, it should ^o under separata . 
cover at the request of the committee member who made the .presentation. 
Send a copy of all correspondence to that Committee member. A follow-up 
phone call should be placed a few days after the requestBd^^'material ha^i^ 
been sent to check that it has been received. If and^when a grant is 
received, notify the voluntee:^'. Acknowledge his or her help .in, 
receiving the awar&. I 

Once the contact has been established between the ''program and a 
poteiitial foundation source, keep it alive. Inform the potential donor 
about the program's g^ctivities during the period you are waiting for an 
award. It is a good idea to keep the foundation informed of^* prpgram's 
activities, progress, and. results after an award is ^^aeived, 
particularly if you expect to return to the donor for^nother j^ard. 

FEDERAL FUNDING SOURCES . . 

A large number of agenqies a^d grant-in-aid programs can be used to 
develop funds. - The Office of Eduqation (OE) within the Department of 
Health, Education, and Welfare^ (HEW), th^ Departments of Energy and 
Labor, National Aeronautics and Space Administration (NASA), and the 
National Science Foundation (NSF), are all possible sources of funds. 
Considerable effort attends tapping the^^e sources of funds. The 
reference material accompanying this chapter provides information that 
will^ assist the program director and his or her committee^ in becoming 
knowledgeable in this area. . Compiling a comprehensive library and 
subscriptions to documents such as the Federatl Register ^ the Commerce 
a&siness Daily and the Directory of Federal Domestic Assistance are 
musts. Knowledge concerning the various public laws and legislation and 
their implications for funding is mandatory if federal sources of funds 
are to be fully exploited. • ^ 

It is possible to obtain most of the bacHground ^information needed 
about the federal agency and its specific types of grants by sending a 
letter of inquiry to the fundihg -agency. Request information 
concerning: ^ ' 

• The correct name for the specific grant^in^'^rLd progran^ or program 
category under which the applicatipn should be made; 

• The amount of money availably in the current fisLcal year for this 
categbry, and how much of the available funds the agency expects to use 
for re-financing ongoing projects; I I 

• The regulations developed by the federal agency f^r the /program 
involved; / ' ^ 



• The proposal format and ai>y accompanying federal forms that musV 
be submitted; 

• The application deadline and e^^ected review and notification^ 
dates; 

• The expected average size of individual, gijants; 

• Required local matching funds; • j 

• Restrictions^ if any, placed on the use of funds awarded .under the 
program, and ^ ' . ^ 

• The name of any othfer agency that must be consulted in prepa^ring, . 
reviewing, and judging the final applicatic/h. ' f 

^STATETUNDING SOURCES 

* 

Informat^ion that sho'jild be requested from state agencies is very similar 
to that l^quested frbm federal agencies: - ^ . ' \ 

• The correct name for the t^^^og^^^"^ under which to apply; 

• The eligibility requiremenj:s for the program; , 

, • Arty required matching funds; ( * . , ^ 

• The amount of money available; 

• The correct format or application forms to be used. 

When seeking support under a federal grant received under a "state 
umbrella appropriation,!" you should obtain copies of pe'r^nent 
regulations, th^ author^izing law, and the state pl^n. T^^s last 
dociament is frequently required of states to qualify for federal funds 
distributed by state agencies to local recipients. 

WRITING THE PROPOSAL 

The proposal document is often the most significant facljor in obtaining 
approval of a project by a: funding agencjy. It Should be Veil written: 
clear, concise, and readable. Avoid the use of jargon. The proposal 
should demonstrate: - 

• That the idea for the project has merit and addressees a 
significant need; 

That th^ applicant has done a thorough job of^ selecting methods 
for meeting this need and of instituting the program; 

• T?hat there is a reasonable expectation of success. 

Keep in mind that the proposal is your first contact with the 
funding agency. It beaVs the considerable burden of creating a 
favorable impression of competence and organizational ability. In 
addition to content, the proposal's organization, readability, and 
effectiveness in meeting the informational requirements of the* funding 
agency are signif icarxt . , Tt^ese general instructions should be follov/edt 

• Read all forms 'and instructions provided by the, potential funding 
agency, and follow them carefully; 

• Write with clarity and cone-ision; 



• Adapt the language of the application to the audience in thp 
funding agency, explaining highly technical phrases or words; 

• Explain all abbreviations and acronyma; 

• Ask someone in the* program to read the proposal for clarity , 
graiKunarj^^ and style before final typing; ' * . - ' 

• Do not bury the important p^rts of the proposal beliind too many 
Introductory phrases; " 

• Do not be afraid tp use underlining, capitalization, headline 
tlitles, etc., a)3 necessary, to n\gike the roropojsai more readable; 

• Do not provide a lot of drawings, charts, or statistical tables, 
the body of the proposal, unless requireCLby the application forms; 

• Do not be too concerned abaut usingA^e words. that are "in" with 
jparticular funding sources. \ ' ^ . * 
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Proposal Format 



me major components of a typical^ proposal, and their usual order, are 
set out in the following outlihe. 



Topic 

Title Page 



The Major Components of a Pr^posal^ 

.,' *■ ■ ■ 

Information to be Provided ^ 

Title of project, name of organization or 
applicant, name of agency submitted to, 
inclusive dates of proposed p?:oject, tota\ 
' budget request, signature's of authorized 

personnel approving submission of the proposal, 
from the local agency. 



Abstract \ Summary of pajoject objectives, procedures, 

< \ evaluation, ^and dissemination, usually 250 

^ . N^ords in iength\ 

Statement of the Problem. What needs to be done and why. Usually 

* in^^udfes references to related research or 

pre^)dgus projects that give evidence of the 
^needNror the, project. 



Objectives 



The proj>o$ed outcome ofe the project is clearly 
specif ieov,, in measurable terms. Usually, an 
objective Xs provided. to meet each major need 
identified in the preceding section* 



Procedures 



ffow the objectives will be met. This section 
may begin with an over-all design 9t approach 
for the project, then describe specific 
activities. It disdasses how the populat:ion 
to be served^will be selected, outlines ^ 
management and adininistrative structure for 
the project, and provides details on how much 
time will be needed to carry out the design. 
Procedures should accompany each pbjective^^ • 



Evaluation ^ 



Dififsemination 



Facilities 



Personnel 



Budget 



Details the means by which the local agency 
and the funding source will know the project 
has accomplished its objectives. Indicates 
the type of evaluation inf oifmati<?n to be 
collected) how this will'' be analyzed, and 
gives a pattern for its dissemination and u^e. 
Evaluation* criteria should be provided for \ 
each objective. 

How the outdqmes of the project will be shared 
wxth^others . How the products or results of 
the program wil be ^transmitted to the field 
for rapid use, thus maximizing the. value of 
the program. Frequently, this section 
includes details on reports to be filed. with 
the funding agency. 

Facilities, required and how these' will be 
provided. This section can also be used to 
explain any special equipment or facilities 
available to the local agency that will 
facifltate the project/ 

How many and what categories of employees will' 
be needed for the project. How these will be 
selected. Information should be provided on 
the background of key personnel to make 
evident the local agency's experience and 
general managerial or professional skill. ' 

Cost of the project. How much will be 
required from the f undinfj^'source and how mubh 
will be contributed* by the local applicant. A 
budget is. usually divided into categories such 
as personnel, equipment and materials, travel, 
physical plant, "and indirect costs. ' ^ 



iThis format was used by "Mary Hall in her book Developing Skills in 
Proposal Writing (Continuing Education Publications, Corvallis,. Oregon, 
1971). ^ 
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Dermer, Joseph, "Applying for Foundcttion Grants," Magazine of Higher 

Learning , September, 1974, p. 51. 
The Foundation Directory , 7th Edition, 1979, Foundation Library Center. 
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♦ New York 10533 • $4 0*00 + $1.50 postage. 
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Ucgo, Louis^*A and -'Corcoran, Robert J. A Manual for Obtaining Foundatipn 
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Weithdrn, Stanley D.^ et al. , Private Foundation s; TAx gxemption and 
' ; charitable Con t'rii)ut ions Under the Tax Re.form Act of 1969, Stanley 
D. Weithorn, Chairman, IU;acticing Law I'hstitute,.. New Vork City, Tax 
-Law ^nd Practice., Course Handbook Series #24. f ' . ^ , 

Dermer, Joseph, Survey of Grant-Making foundations , 1970-76, Joseph 

Dermdr and • Aaspciates , 355 Lexington Avenue^ Ndw York, N. Y. 10017. 
/^8^50.- J \, . . _ X ^ . , 
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The Board "Member, Decision Maker , Han/r4ir Publications, P.O. Box 6143, 
.'. Sacramento, Calif. 95860. $2.75. " 

•Camerinp, PV W. , Manual for Sponsored projects , 1972-73, Office of 
^ Research Affairs ,^217, Research Ctenter, University of 
. Massachusetts, Amherst, Mafs. 01003. ,90pp. No. charge. 
civil Rights Directory , 1970, U.S. Commission on Civil Rights, 

Government Printing Office, Washingtonv, D*.C., 204"0^-,.: $ .75 . 
Diyctorv ,of Organjlzationg Serving MinoritvsCommyinities , 1970, .U;S.. « 
Dept. : of Justice, Government.. Printing Office, Washington, D.- C. ,' 

. 20402. ■ ; ■ ' ' ' ,■ - 

Doh^t Lerfv'e It To Chance 1 /World' YWCA Programme Papers, Looseleaf 

edition, Approx. $2 400,, Finance Chapter $.7 0,, World YWCA, 37, QUai 
■ Wil'Boh, 1201, Geneva,^ Sv/lftzerland. 
igiRionV John Gi. , Powers, Charles, W.-," ^nd Gunneman, Jon 1p. , yh| Ethic<^J, 
, inVestor , 1972','^J«6w Haveh., ;,Yale University .Press, 92A, <(Y^le Statioiy, 

•^ATTN. Orde^ Dept. New Haven,' Cpjhn. * $3 . 95 prepaid +- postage' and 
/ handling $.75. ' ,^ 

' ^I Publicity PortfbliQ , 1972, \The Fund Raising Institute, Box. 122, 
. Plymovjith Meeting, P^. 19462,.' ^ 



The Gr^ntsmanshlp Gentler News . 8 times/yr. Grantsm*,nship Center, 7815 

South Vermont Avenue, P. 0. Box 44759, Los Angeles, Calif. 90044 . 

Subecription ratelj $10/yr. ^ v 

Heffa, Harlan E., '^Grantsmanship for Art Educators."! Studies iiy^t 

Education . Vol.' 10. #1, Pall, 196p. \ ] ^ 

Kiytss, Norton, Program Planning and Proposal Writing!, 1977, published by 

the Grantsmanship Center News Office of Researchj Affairs , A217 . 
„ Graduate Research Center , University of Massaohui&etts , Amherst , 

Mass. 0ia03* . * 

Stewart, Maxwell B., Money For Qui; pities ^ Is 'Revenu^ Sharif the • 

* Answer ? / 1971.' Pamphlet No . '4 61 , Public Affairs I Committee, 381 Park 

Avenye South, New York, N,Y. 10016. $.50 for fiij-st 9 copies. 
Public Health Service Grants J^olicy Statement and Addendum , 1976, 

Publication #0377-50000, GPO. #tfl7-020-Q00158-7 , Unitjed States 

Government Printing Office, Washington, D.C. $1.30. * _ 

Piter, Alan, Revitalizing th^ Charitable Deduction , Reprint from 1972 

Annual Report of the Carnegie Corporation of New lYork, 4 37 Madison 
• Avenue, New York, N,rY*^, 10022, No charge. ^ 
Powers, Charles W. , Social Responsibility ^and Investments , 1971, ' , 

Abington , Press, 201 Eig'hth Avenue, South Nashville, Tenn. Bj20^. 

$3.50. • - A . I ^ ' ' 

We' Merely Make Loans , 2nd qdixipn of 1971 background material for 

jquestions the^Center for New Corporate Priorities . asked at the 1971 
» Bank of Ametica shareholders meeting. Center for New Coifporate 

Priorities, 304 South Ardmore Street., Suite 101,. Los Angeles, 

Calif; , 90020. 
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A CompreheMive Suipmary of Federal Loans, Grants and Cqntracte in i 
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Grants iri-.Aid and Other Financial Assistance Programs Administered^ pv 
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Office of Education, yolrlgiles and Procedur^ for the Preparation of» 
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R^^iDnal .Project Reeeartjji, Guidelines for^ Preparing a Proposal , 1969, 
l)*S# Obvej^^nment, Printing Office^ Washington, D.C. lOpp^ 

Research DeVjplOlMneht Grants Regional Research Program , Bureau of 
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IMPLEMENTATION 

1 



t - - ' ■■ ■ 

Basic decisions must be made on cdmpltftidix of the preliminary assessment 
described in Chapter 2; Do the necessary resouru::es exist? Can a program 
bfe implemented with^^ a reasonable chanqle of succeeding? What type of 
prggram should be initiated-^-^a local program or a regional consortium? 
Definite answers must be found to justify the time and expense that will 
be required to put a program together. 

If the conclusions and answers based oti the assessment are positive, 
and a local consortium would best serve the needs that exist at the 
potential site, then the followiing steps should be taken: generate an 
implementation schedule, iden^d:fy^ administrative elements, tasks, and 
responsibilities, and identify educational elements, tasks and 
responsibilities. / 

' / . . 



9e;nerating an implementation schedule 

The implementation schedule would typically include the following tasks 
and activities , to be perforjned in the following order: " , 



Total Elapsed Time* 

TBD** 

TBD 

iTBD 
f 



Tttsk/Activity 

Assessment ta^k force formation and activity 

Approval of program initiation by task force 

Approval of program initiation by educational ^ 
hierarchy 



2-3 Months 



2 --3 Months 



Development of start-up and long-term support 



funds 



5;stabli*hMent of adviffSry bo^i^d/ board of 
trrus4;eed 



3-4 Months 
3-4 Mont:hs; 



Appointment of director and staff 

Formation of committees-^education, business/ 
parents,, conununity . . . 



Total^ Ela psed Time* 



Task/Activity 



5-6 Months 

5-6 Months 
*7-8 Months 
8-9 Months 

•to 

11-12 Months 



Selection of faculty participants 
..i^pcondary/post-secpndary 

Selection of students 

Establishment of business/ industry liaisons 

Development and initiation of in-service 
workshops for faculty participants (should be 
conducted during' the summer) ^ 

Beginning of pre-freshman program and classes 
(fall jsemester) * ' 



^From Beginning of Program **TO' be determined 

The approximate time over which the above schedule would be 
implemented is 12 to 14 montM; important that the progra(n be 

initiated and scheduled to take .advantage of the enthusiasm and good 
will of the program's supporter sV tt. is also important that the 
beginning of the program's classes coincide with the start of the 
regular fall semester. The schedule given above is appropriate to 
structuring a local consortium of approximately five secondary schools 
and t^ree post-secondary institutions, with community and industry 
support, A schedule for the second phase of the program (described in 
Chapter 2) is given below. . 



ADMINISTRATIVE ELEMENTS TASKS , AND RESPONSIBILITIES 



Element/Activity 
Form advisory board 



Selec 



t direcfco*^^^^^^^ 



Establish policies 
and procedures 



Iirtplement policies 
and prqoeaures 



Responsibility 

The advisor^ board select? the director, and 
provides guidelines and direction to entire 
program. (The advisory board must consist of 
a cross-section of participants to avoid 
domination by any onp group.) 

The director identifies working staff, and 
provides day--by-day administrative direction 
to program. Expedites the formation of various 
committees. 

, The adWsory board establishes^ the procedures 
and guidelines for conducting the program's 
business^ 

Tl)e director carri^as out poliqies and procedure 
established* ' 
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. EXement/Aq jplvitv 

Organize action . 
committees 



ReBPonglbllltv 

The dlrectpr provides assistance In forming 
the business/industry, education, community/ 
parent, and other needed committees. The 
advisory board determines which committees n^ed 
to be formed, and when. 



educationXl elements, tasks, and responsibilities 

The educational component of the program should be administered by the 
education committee. Most of the members of this committee will be 
selected from the educational community; however, there should also be 
representation from business and parent groups on the committee. 

An implementation schedule should be generated that complements the 
over-all program implementation schedule. Typical tasks that would 
appear on the schedule would include: 



Total Elapsed Time* 
3-4 Months - 

3- 4 Months 

4- 5 Months 

4- 5 Months 

5- 6 Months 

c 

6- 8 Months " 

.7-9 Months 
8-9 Months 

9 Months 
^ Months - ■ 
11-12 Months 



.Task/Activity / 

Form education committee and elect chairperson. 

Develop teacher selection guidelines. 

Select teachers and confirm acceptance. 

Develop criteria for selection of students. 

Develop guidelines for post-secondary and 
Industry Involvement. 

»■ 

Seleyct post-i^econdary faculty and business/ 
^^ndustry representatives. 

Select studenl^s ^nd cfonfirm acceptance. 

Produce guidelines for' curriculum 
development/enhancement. 

Develop curriculum components. v ♦» 

Familiarize teachers with curriculum. 

" Pre-freshmen progl^am and classes begin (fall 
semester). . . 



*From Beginning of Progra()ft 



. . The folldwing sections provide brief explanations of partlauMir 
items in the sche<)ulA. 



IvErJc 
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Teacher Selection 



PrincipalB and department chairpersons of math, science, and 
communications should develop specific plans for the selection of 
teachers to participate in the program. . Teachers' must be selected by 
demonstrated sensitivity, ability, interest, and motivation to work with 
"rairiority students. ^ 

^ • '■ 

»^ ' Student Selection 

% ' 

Students should be selected on the basis of math and science 
proficiency, perseverance in completing assigned tasks, and interest in 
engineering or science. * 

Selection of Post-Secondary Faculty Advisers 

In addition to the attributes listed for selected teachers, the post- 
secondary adviser must have the ability to provide teachers and students 
with a clear' picture of the academic preparation required for entry intp 
an engineering undergraduate prograjni These advisers will work closely 
with the education committee in structurings. the program's curriculum. 

I 

Curriculum Development 

Materials and guidelines are available to assist in developing needed 
curricula. NC^D at Stonybrook, New York, Pro jectNSEED , Berkeley, 
California fsee Chapter 6), and the National Science Foundation in 
Washington, D. C, can assist in this task. They will also furnish 
academic materials and conduct workshops for teachers who will be \Ising 
them. 



Selection of Industrial' Representatives 



V 



/ 



To broaden the students' view of the reTquirements of a tf^eer in sclehce 
or engineering, oppbrtunities to visit industrial sites, \o talk to 
practicing minority, professionals, and to gain woric experi^ce must, be 
provided. Industrial representatives can help in i^dentifyin^ 
providing these opportxuniti^s . 



\ 



\ Summary » 

(he impleraentatj-on of a pre'-e\giheering program is "a time-consuming, 
cWplex task. The stratej^ies and guidelines contai'hed in this manual' 
sISould provide directions, and the regional and national resources 
lilted will prov.ida further atesistance. Keep in mind that local 
ait\ations will probably vary, dictating modif icAtionia and departvyes 
£rom\the strategies described here. The collective judgment of all 

ipants will provide the realistic apd workable Strategies needed. 
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EXAMPLES OF SUCCESSFUL PROGRAMS 



. • ■ ■ . A 

■ ■ / ■ 

To provide an overview of the minorities in engineering e^ffort, this 
chaptSer offers brief descriptions of organizations and activities at 
three levels: national, regional, ^nd iocal, 

\ Q. 

NATIONAL OI^ANIZAT^ONS \ 

Organizations a6nducting activities at the national level are concerned 
.with (1) providing corporate-level leadership, support, and. advice to 
the Conunittee on Minorities in EnginBering, (2) providing guidance and 
leadership to the minorities in engineering effort, (3) identifying 
potential minority engineering students, and providing them with career 
counseling and orientation, (I) deve^opipg pre-cfcllege curricula that 
have an engineering emphasis, and (5^) providing financial assistance to 
minority engineering students. 

The following are examples of minority-related efforts at the V 
national level: 

The National Advisory Council on Minorities In Engineering (NACME)^ i^i an 
organization composed of the chief executive officers of many of the 
nation's leadiijg cprporations, academic institutions, engineering 
socie|:ies, and minority organizatibns • NACME'S main objectivesN^re : 

\ ^ • . • ' 

' ft 

/ • To encourage participat:J,on by^ members in advancing the national 
goflil of achieving a tenfold increase in the number of minorities in ^ 
engineering by the mid~1980s; 

• To achieve an Interim gqal of parity representation of minority 
.students in the freshmen engineering classes- of 1982; 

f To' achieve parity among graduating classes of 1987, and 

• To provide financial support to minority engineering efforts. 

The Commi ttee on Mlnoriyies in Engineering (CME) provides leadership to 
minor Ity engineering efforts^ by: 

•Defining needs, identifying resources, and recommending activities 
that seek "to develop program opportunities. The comnyittee conducts 
minority workshops and meetings, and produces reports ( for. example , -on 
the retention of minority engineering students), and o€her materials; 

■ »• ^ ■ • 
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• Developing generic models of successful approaches, such as the 
National Fund for Minority Engineering^Students which the committee 
helped, create in 1974 , and developing directions for pre-engineering 

programed . . ' 

• Advising and encouraging interactions among appropriate groups, 
such as industry, ethnic organization^ , educational institutioJfe , 
governmental agencies, and loca^ and regional prpgrams and directors, 
and ■ , • ' 

• Communicating and disseminating data, information, and study ' 
results through its publications, seminars, and workshops. 

Engineers' Council for Professional Development (ECPD) is a fipuncil of 
19 leading engineering societies' representing 750,000 members organized 
to promote and advance engineering education with a view to furthering 
the public welfare through the development of better-educated and 
.better-qualified engineerif. Among the several mean^ of achie^ving these, 
purposes is ECPD's pre-college students', guidance program, which 
disseminates publications, maintains a pending library of films, and 
sponsors numerous summer programs, A ;3pecial parallel effort is 
directed specifically at minority high school students through a series . 
of summer programs • 

The summer programs, called MITE (Minority Introduction to' 
Engineering) last one to four weeks, and are open to minority students 
who have completed their junior year of high school and have generally 
had three years of math (at leafet two are required)) and one year of a * 
laboratory science. These programs are; on-campus experiences of an 
engineering education, and provide , opportunities to visit and talk with^ 
engineers at work and in more informal campus sessions. 

ECPD created the Minority Engineering Education Effort Task Force . 
(MEM in 1973, and this task force subsequently became an, independent, 
group under the same name (described bej-ow).. 

ECPD distributes more than A million pieces of guidance material 
annually. The current catalogue lists about 50 titles, many of which 
* are minority-oriented. ^ 

Junior Engineering Technical Society (JETS, Inc.) has completed^28 years 
of service to our nation's youth. The program is' carried on through 
club-type activities in secondary schools. More tha9r2,000 JETS 
chapters have been chartered* With the assistance of industry-^ and 
engineering societies, many JETS chapters have been organised with ^ 
minority youngsters. The minority JETS chapters are active and 
successful • JETS functions principally at the local chapter level, 
usually through bi-wfeekly or monthly meetings. Chapter programs vary 
widely, but^maiy include^jifcidiSts^rial tojars, speakers, inter-club 
competitions, technical papers, sobiaL/ ev»its, and recognition 
ceremonh.es. Each chapter is^ provided 'with a JETS handbook to assist in 
club organization and programming of actiSTities related to the broad 
. «area of technology* . ^ 

« JETS publishes a monthly newsletter froro^ Septend»r through May, 
conducts the National Engineering Aptitude Search, %)rovides materials 
£dr interiBcholas^ic TEAMS (Tests of Engineering Aptitude in Math and 
Science)' competitions, promotes engineering design contests, anj3 
participates in regional •and national science and ^engineering fairs* 



The Minority Engineering Education ■ Effort (ME^) organization has three 
major are.as of activity: 

. Identification - Potential engineering, mathematics, and science 
d^ree candidates are identified, entered on computerized lists, and 
tracked throughout their entire pre-colleg^ career. Performance data on 
thesS students are then made .available to universities and colleges for 
recrujLtment purposes through the publication of lists three times each 

^^"'llnformation - Motivational materials, including films, brochures, 
and giidance materials are made available ito high school counselors, 
teachirs and students. Field supplrt activities include dissemination 
of resburces, role models, speakers, and consulting services to local 

high sffihools . ' , , . ■ 

. Jnp port Services Counseling' and student tracking services are 

of ferefl to local and regional programs and cgmpanies. 

TV,o M«t- \nal Coordinating Center for Curriculum Deve lopment (NC'D) 
' developsXadapts, and distributes educational curricula for junior and 
senior hidb schools. Curriculum .efforts draw on practical applications 
and relate\h«a>i©-aw3bciated theory through multimedia educational 
methods. A curriculum gearad more to junior high school students is .now 
commercially available and is known as Technology-People-Enyironinent 
7tpE) These are short modular instructional programs designed to 
provide a "hands on" approach to learning the application of technical 
knowledge. f 

Qther organizations provide scholarships atid grants. . These include: 

The National Fund for ^ino r^.ty Engineering StUdent_s (NFFMES )' provides 
scholarships to qualified minority students. The Fund also encourages ^ 
engineering schools to accelerate their recroiitment of minority ^ 
students . _ 

M«f^nn«l Mbrit Scho larship Corporation (NMSC) conducts a national 
talent search through the National Achievement Scholarship Program and 
the National Merit Scholarship Program. To participate in the National 
Achievement Scholarship Program. for outstanding black students, the 
students must take the Preliminary Scholastic Aptitude Test/National 
Merit Scholarship Qualifying Test while, they are still an high school, 
and* indicate a desire to be considered in^ the Achievement program. The 
student also participates in" the Merit Program. NMSC makes ^ ^ • 
approximately 100 scholarship awards each year to engineering students 
through its two talent search programs. These awards are financed by 
about 40 sponsors of ' the "Achievement Program, and libout 150 of the Merit 
Program. ' • ' ^ 

Specific and detailed information concerning the, above organisations is 
provided in thd CME reference document, "Minority Engineering Resource 
Directory," Washington, D.C., 1979. 
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_ ' REGIONAL CONSORTIA 

Consortia have been formed in various sections of the nation with t^he 
objective of coordinating and expanding collective efforiJs f6r effective 
pre-engineering programs. Tlfiese regional consortia have identified 
prpgram elements and organizej^tional structures that will be most 
effective in the geographic Jtegibns where they are located. Most , 
consortia are located in urban areas, and are targeted at one or more 
minority groups. They h^ve been instituted by engineering colleges*, 
industry, prQjfessional groups, and minority organizations. The 
composition of these consortia' illustrates how various groups\ within a 
given region can be integrated to assure the realization of a common 
.goal. The following list provides a brief description of the activities 
of somfe of the m^jor consortia: ^ 

Philadelphia Regional ijitroduction for Minorities in Engineering ( PRIME ) 
has evolved since its inception in 1974 in Philadelphia into a centrally 
coordinated network of twenty-eight business firms, seven area 
universities ar\^ colleges , thirty-six middle schools and senior high 
Schools, and several professional engineering societies that serve the 
school districts of P^hiladelphia and Chester, Pennsylvania, as well as 
Camden, New Jersey.- Approximately 1 , 800 pre-college students are 
affected by a variety of programs and activities sponsored through the 
PRIME program. PRIME'S more innovative activities include; the PRIME 
Universities Program (PUP), designed to provide an ^intensive day-time 
; summer program for approximately 400 post-eighth- through twelfth- 
' grader&; a Summer Employment/Placement (SEPO) service for PRIME senior' 
high school students; Big Brother/Sister Tutorials; a Minorities-II^^J 
Engineering Exhibit in the Outdoor Science Park of the Franklin ^ 
Institute; a teacher's in-service training program^, and special parent 
counseling. Each of the thirty-six njiddle schools and. senior high 
schools is matched to the resources pf a participating company or 
government agency.* 

Forum to Advance Minorities in Engineering (FAME) was founded in 
Wilmington, Delaware, in 1976. FAME is composed of thirteen 
corporations, two school districts, the University of Delaware and 
^ Widener College, as well ai^ a ^umber of community and technical groups. 
FAME conducts a six-week summed, science and math enrichment program^ with 
an emphasis on engineering fgr students in selected lotal middle and 
senior high* schools . Students in the lummer program take ati academic 
enricjjtment program during the entire scl:k>ol year, in Addition to their' 
regular studies. Emphasis is placed on acquiring adequate skills in 
math and science for entry into engineering colleges and technical 
disciplines. ^ 

Science clubs have been formed and meetings are held twice a month 
on Saturdays. 'Tdlichers and role models assist in conducting hajnds-on 
V "projects such as building a radio, exploring the chemistry of 

photography, and designing computer logic boards. The* program also 
sponsors cultural eVents and industrial tours for students. . . 

^ Texas Alliance for Minorities in Engineering (TAME), founded- in 1975, ' ' 
has created a cooperative ipross -sectional organizatiortf to:. . , . . 



\ 
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• Analyze the projDleit^ causing low percentages of minority 
engineering students in Texas, an(^ 

f Draw together a state-wide information, coordination, and 
recruitment organization to work with government. Industry, secondary 
schools, community colleges, university departments of engineering, and 
minority commvinities . • ^ 

The Alliance has organized itaelf into ten geographic area's 
corresponding to the concentrations of minorities in Texas. Each member 
alliance responsible for establishing regflwial programs to meet local 
needs . • 

Committee on Institutional Cooperation (CIC) + Midwest jProgram for 
Minorities in Engineering (MPME) is an academic consortium of the JBig 
Ten Universities, the University of Chicago, Illinois Institute of 
Technology , and University of Notre Dame. The primary objective is to 
increase the nurfiber of qualified and motivated minority high school 
studen'^s by removing many of the academic and asp^irational barriers they 
face. Each member university is engaged in identifying minority 
secondary school students, motivatJI^ng ^hem, improving their skillsi, 
recruiting, and retailing them in its institution. Although the 
fourteen participating engineering institutions employ diverse / 
approachiBs, they seek the same objectives in common. 

n / 

The Southeastern Consortium for Minorities in Engineering (SECME) is 
made up of twelve member universities in six southeastern states. 
Engineering faculty from the member institutions coordinate projects in 
nearby secondary schools. During the 1978-79 school year, 13,000 * 
minority students pajrcicipated in prpject classes in 56 selected school 
systems. These echbol systems were invited to design i^^dividual plans 
of implementation, and to ^submit program proposals to SECME for funding. 
Much latitude is given in the design of individual plans. Some 
activities involve selecting talented students to. participate in 
"honors" -type* programs. Other involvement includes in-service training 
for teachers and counselors throughout the school system.' Funding is 
provided on a cost-shared basis with each school district contributing 
to the projeq^t. Programs are being implemented through t 

X The use 6t curriculum modules and oth^ supplementary engineering- 
related materials' to enrich and Suppor't existing courses 'in ipsith, 
XBcience, and lan^ua^ge arts in grades nine through twelve; 
/"^ ^ • The development of engineering guidance programs to increase 

minority student enrollment in math and science courses, and to enhance 



^ • these students' awal^n^ss of opportunities for minorities in 

^ ' engineering; \ * 

• The use of commtinity resources such as local industry, parent 
f ^ groups, and professional organizations. ^ ^ ' 

Mathema^^ics^ Engineering/ Science, Achievement (MESA) f founded if! 1970 
in Oalflarid, California, was one of. the first efforts that encouraged 
min^JHriJiy-group students to take the college-preparatory courses they 
wou^d need to major in mathematics, engineering, and the physical 
sciences at th^ university ^^evel. Becaus^ such fields still attract a 
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p^irticularly small percentage of blacks, Mexican-Ameriqans, Puerto- 
Ricans, and American Indians, California high school sludents from these 
minority "backgrounds are the ma jot . target of the MESA^rogram^ Through 
mesa's effort, participating students receive tutoring, and/academic, 
university, and career counseling. They participate in site-visits, 
meetings With role models, and summer enrichmant^Xprogr^ms in mathematics 
and science subjects. Scholarships are provided \o students achieving 
academic excellence while still in high school. MESA's goals include: 
encouraging students from the target minority groups to acquire the 
educational background they need to major in mathematics, engineering, 
and the physical sciences at a university; promoting carater awareness so 
that participating studfehts may learn of opportuni'ties in mathematics 
and 'science-related professions early enough to prepare for them, and 
ensuring' tl>at secon(iary schools, universities, industry, and^^others 
cooperate with MESA by offering volunteer time and other vit'^l human and 
fiscal resources: ' ■ ' ■ 

New regional consortium efforts are emergi^ig.to enhance pre-college 
minority engineering goals and objectives. Tw|b such programs^ are: - 

Proposal for Rochester to interest Students iij( Sci ence and Math 
(PRIS'M) . an ongoing prbject for Rochester^ Neiw , York, was formulated by 
a special' task force of the Industrial Management Council (IMC), which 
is a long-existing consortium of the hundred top corporations in 
Rochester. This industry-initiated program is designed to increase the 
number of students in^-the city school district who prepare for entry , 

into technology- re la ted careers. \ 

. - x ■* ■ \ ■ : .. 

Metropolitan Consortium for Minorities in Engineering (METCON) is an 
ongoing project^in the metropolitan District of Columbia, area (including 
the District, of Columbia, Fairfax County, Virginia, Montgomery County, 
Maryland, and Prince George's Counity, Maryland). 

This regional ihitiative-^ represents a cooperative effort of local 
school systems, schools of engineering, •oommunity groups, l^Joal and 
federal, government, to improve the quality of science and math 
instruction, as well as fcareer counseling. 

LOCAL EFFORTS ' 

Experience over the past five years has shown that the most successful' 
strategies have been those that evolved at the local level. The reason 
for this, appears to be that each local' program has been structured to 
meet the aca,demic and non-academic requirements of the local situatioi>. 
While the. -national and regional consortia and organizations can 
contribute resources and support to carry out loc5al strategies, th6 
ultimate success of the prCgram will depend on local initiatives. 
' Some examples of locaT efforts follow. 

College of Engineering, Rensselaer Polytechnic. Ins titute, Minority 
Studenta Engineering Program, 'Pre-Engineering Education (RPI) was 
initiated to give students entering j^he school .additional preparation 
'^that improves their cKances of success. The preparatory program is 
conducto^l for six weeks during, the^,; summer by faculty mjambera who are ' 



usually involved in the future course qf study.. Each participating 
student is evaluated before the svunmer program begins (through pre- 
tests) and given intensive instruction in the basics of chemistry/ 
phyfilics, and mathematics. Minority juniors and seniors serve ha tutors, 
on a one-to-one basis. At the conclusion of the summer program, the 
facylty.*evaluates the progress of the^tud^nts (through post^tests) and 
r makes reconunendations about the students ' programs for the freshman 
year., ^ ■ ■ ■ ' ■ 

Stevens Institute of Technology, Stevens Technical ' Enrichmeht Programi 
' ' Pre -Col lege Component (STEP) identifies potential E^tudents as early as* 
• the ninth grade. The major determinant is usually the istudent's" 

apt;:itude aftd interest in mathematics. Once selected for part icip^f4d!on^,|^ 
in STEP,' the pre-college enrollees ^nter a Saturday program during the 
senior high school year andean intensive residential summer program. 
Both elements are designed to provide these stjudents with career-r^latad 
training in engineering and"" science . ^ 

X ^N ^llinois Institute Of Technolpav, Pre-Colleqe Program ( INRQADS/Chicacfp) 
NpHcruits talented students with an interest and aptitude in mathematicisi 
a\d s'cience upon completion of the eighth grade . During the i^nbs^quent 
foU:^ years of high school, these students are offered supplementary 
traih^ing in mathematics, reading, writing, and the laboratory sciences! 
to prepare them for admission to a local college of engineering. The * 
program consists of a six-week summer session of f tve-day-a-week classes 
that are designed to prepare students for the following year's high * 
fijQj[\ool curt'iculum. Subjects include mathematics, readiiig; writing, 
s^dy skills, and engineering projects. The students are, expected to 
attfad tutorid^^nd enrichment* ^)rograms during the school year . 
Efigifteering-^orik^i^ projects, .jgeminars featiii?ing qorporate efiginefers,^ 
and fierji trips aXe\a part of the program's school -y^ar ^Saturday ' 

; activities, which thes. students must also attend. ^ . 

Parents participate ii^v the program's ^fiforts through the Parents 
Advisory Council. Th^ program 4 s supported' by donations^^from maf)or 
corporations and f(^unda^^x>^s. \ * ^ ' 

Illinois Institute ^of Techrtorpgy, Pre-College Program (Early 
Identification Engineering Pyo^am) serves n iunior high school st^idents 
who were not involved with the 'INROADS/Chicago Program. To be accepted 
into the Early Identification EngiJ^xing JPrpjgrar^^ an 

' aptitude in^jwathematics and science Communications skills are also ; . 
critical. Participation in the program begins in the spring. semester of 
their junior year in high school, with sessions scheduled for three 

\\ Saturdays. \ Th^ students become involved^in comprehensive projects 
designed to teach engineerihg methodi^. - 

V In the dummer following their junior year\aa p^--engli^^ — — 

students, the participants take;"an"e^iipit-v^eF c^ career 

' ^preparat ion that includes involvement with other J^ud^^s on project 
teams,' 'teu»Vival T6ch," which is aimed at deveixjpin^s^^ 

; communical^ions skills, mock job interviews, and visits ^toN^ndustrial 
plants. At the end of the summer session, studentS^ are 6quh^led on 
preparation^ for tBe college admission process and on coursex^^eci^ions 
'for their senior year of high school. ' \ 

■ ^ ...... . . . ■ ■ . ^ \ ' \ ' . 



The studejits*who exhibit outstanding abilities during the summer 
program may be notified that they are candidates ^ for a(Jmiss ion into IIT, 
Admission depends on meeting thte entrance \ requirements and successful 
-fiompletion of the iir high school progi^am. 

Students can etiter IlT's pre--engineerirtg program during their seni!tor 
^yaar* in 'high schooli Students are counseled on career cho3S5Ss in 
engineering, and if 'they are Accepted for adh\is6ion to IIT, they l?^ceive 
assistance' invplanhin% their college freshman yfear, and attehd Saturday 
sessions to receive ne^ed reinforcement of their mathematics and 
science- skills. Doping. Jihe summer . following high school graduation, 
students are placed^ in jobs (through the Pre-Co-op program) to work on ^ 
significant projects under the supervision of a professional engineer', 
scientist/' oi^ technologist, St^ud^nts receive salaries during their \ ■ 
employment commenipura'te with their, ability, ^ 

"UqlVersitv of Illinois, Chicliao Circle, Greater Chicago Area Program 
(GiCAP) s^eks to increase enrollment- of qualified students from Chicago-- 
area, minority groups, in engineering schoolsi "to a number consistent with 
their proportion in the general college-age papulation. To achieva its 
goal, the program operates in high schools that have a substantial 
minority population. Students^ who exhibit ability are given materials 
that describe what engineers do^ the contributions of minority 
sci-entists and engineers, and the -expanding opportunities fqr minority 
grdups in eagineiering careers. The academic reqliirements for an 
engineering career are spelled out to the students. ' J 

The program s,upports ""workshops for high school, teachers in fields 
pertinent to engineering', and supports high school guidance personnel 
and teachers in preparing students for engineering careers. 

Four 'universities participate in this effort: the University of 
Illinois at Chic^igo Circle; Uni\persity of IlliAois at Urbana-Champaign; • 
Illinois Institute of Tephnol(?gy, and Northwestern UhiVersity, GCAP 
works actively to develop, contacts with industry to foster financial 
support arfd work expedience for students p-lanning engineering careers. 

witvne State University. Detr(^t Area Pre-College^ Engineering Pr'bgram ./ 
VdapQEP) is a consortium efft)r\ -whose objective is tb increase the 
number of minorities choosing engineering as a career. 

" The DAPCEP engineering schools foster in-school and exterfial 
activities that addregs the 4;ieed for strenuous academic .pre^jai^ation. 
The program, in cooperation with the Detroit Public SchodlSi, is 
sponsoring* the following activities to further its objectives: 
engineering clubs, industrial experiences, teacher/counselor workshops, 
and special activities that include tutoring, weekend/ summer academic 
prS§f5ma. at nearby industi)ies and universities, a-nil engineering 

projects. ,. : • ' , - . , 

The participating universities include: the University of Detroit, 
University, of MichiganrAnn Arbor, University of Michigan-Dearborn, 
V-Michigan State University,' and Wayne State University. ^ 

' • The above programs represent Examples of gn-going local programs. , 
There' are,' of course, others. A cbmprehensive'^listing of program^' is 
J.nclud©d in thfe. bME. Minority Engineering Resource Directory. 



